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Characterization Data S17 NMR Spectra S21 Figure S1 . The UV-vis spectra of acetophenone in acetonitrile at different concentrations. 
S11
Figure S10. The emission spectra of the 9 W violet LED bulb used. Figure S12 . The emission spectra of the RPR lamps used in Table 1 (provided by Southern New England Ultraviolet Company).
S13

XUL0385 Longpass Filter
XUL0400 Longpass Filter
Figure S13. The transmission spectra of the Asahi longpass filters used in Table 1 (provided by Asahi Spectra). Materials. Acetophenone (analytical standard, ≥99.5% GC), and acetonitrile (anhydrous, 99.8%) was purchased from Sigma-Aldrich. Selectfluor (98+%) was purchased from Alfa Aesar. Fluorobenzene (≥99.5%) was purchased from Fluka. Acetonitrile-d3 (D, 99.8%) was purchased from Cambridge Isotope Laboratories, Inc. A 19 W EcoSmart Daylight CFL Bulb was used for the photoreaction. RPR-3000Å, RPR-3500Å, RPR-4190Å, Rayonet RMR-200 chamber reactor, and RMA-500 Merry-GoRound were purchased from Southern New England Ultraviolet Company. 9-W (3 × 3W) 380-385nm violet LED flashlight was purchased from LED wholesalers. The 385 nm, and 400 nm longpass filters were purchased from Asahi Spectra USA Inc.
Materials and Methods
General
General procedure for the acetophenone-catalyzed C(sp 3 )-H fluorination. To a 4 mL clear vial charged with Selectfluor (70.9 mg, 0.2 mmol, 1.0 equiv) were added anhydrous acetonitrile (2.0 mL), acetophenone (1.2 mg, 0.01 mmol), and the reaction substrate (0.3 mmol, 1.5 equiv). The reaction mixture was degassed by Freeze-Pump-Thaw cycles for three times and irradiated with a 19 W CFL 2-5 cm away from the reaction at room temperature (27±2 °C). The crude yield was determined by NMR using fluorobenzene as an external standard. The reaction mixture was then poured into diethyl ether (20 mL), filtrated, concentrated and purified by silica gel flash column chromatography using diethyl ether/pentane as the eluent. Norrish type II cleavage and Norrish-Yang cyclization reaction of valerophenone (22) Photolytic C-H abstraction/conjugate addition of 2-cyclopentenone 27 under CFL-irradiaion. To a 4 mL clear vial charged with 2-cyclopentenone 27 (8.2 mg, 0.1 mmol) was added anhydrous 2-propanol (2.0 mL), and the reaction mixture was degassed three times by Freeze-Pump-Thaw cycles and stirred at room temperature under CFL for 40 h. After remove the 2-propanol, the residue was purified by flash column chromatography (30% ethyl acetate/hexanes) to give 29 (12.2 mg, 86% yield) as a colorless oil: When (E)-4-(cinnamyloxy)but-2-enal 32 was used as the starting material under the same conditions, The reaction was slow and most of the 32 (65% yield) was recovered after 1d. 
S17
Characterization Data
1-Fluorocyclohexane (6).
S 5 Prepared from cyclohexane (25.3 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (15 h) to give 6 (76% NMR yield). 19 F NMR (376 MHz, CD 3 CN) δ -172.38 (brs, 1F).
1-Fluorocycloheptane (7).
S 6 Prepared from cycloheptane (29.5 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (6 h) to give 7 (85% NMR yield). 19 F NMR (376 MHz, CD 3 CN) δ -163.78 (m, 1F).
1-Fluorocyclooctane (8).
S6 Prepared from cyclooctane (33.7 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (3 h) to give 8 (82 % NMR yield). 19 F NMR (376 MHz, C 6 D 6 ) δ -159.23 (brs, 1F).
1-Fluorocyclodecane (9).
S 7 Prepared from cyclodecane (42.1 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (15 h), purified by flash column chromatography (pentane), and concentrated by rotary evaporator at ca. 100 mm Hg to give 9 (23.1 mg, 73% yield) as a colorless oil: R f = 0.5 (pentane). 
1-Fluorocyclododecane (10).
S 8 Prepared from cyclododecane (50.5 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (15 h), purified by flash column chromatography (pentane), and concentrated by rotary evaporator at ca. 100 mm Hg to give 10 (27.9 mg, 75% yield) as a colorless oil: R f = 0.5 (pentane). 
exo-2-Fluoronorbornane (11).
S6 Prepared from norborane (28.9 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (24 h) to give exo-2-fluoronorbornane 11 (58% NMR yield) and endo-2-fluoronorbornane (4% NMR yield). exo-2-fluoronorbornane 11: 19 Prepared from propanoic acid (22.2 mg, 0.3 mmol, 1 .5 equiv) according to the general procedure (40 h) to give 12 (<5% NMR yield). 19 F NMR (376 MHz, CD 3 CN) δ -219.68 (tt, J = 47.6, 26.8 Hz, 1F).
3-Fluoropropanoic acid (12).
Benzyl 3-fluorobutanoate (13S).
S9 Prepared from butyric acid (26.4 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (15 h) to give 3-fluorobutyric acid (70% NMR yield). To the reaction mixture were added N,N-diisopropylethylamine (77.5 mg, 3.0 equiv) and benzyl bromide (68.4 mg, 2.0 equiv). The reaction mixture was stirred at room temperature for 12 h, then poured into diethyl ether (20 mL), filtrated, concentrated and purified by silica gel flash column chromatography (10% ethyl acetate/hexanes) to give 13S (21.7 mg, 55% yield) as a colorless oil: R f = 0.3 (20% ethyl acetate/hexanes).
1 H NMR (400 MHz, CDCl 3 ) δ 7. 5H), 1H), 5.16 (s, 2H), 2.78 (ddd, J = 15.8, 14.2, 7.9 Hz, 1H), 2.59 (ddd, J = 28.3, 15.8, 4.8 Hz, 1H), 1.40 (dd, J = 23.8, 6 .2 Hz, 3H); 13 C NMR (100 MHz, CDCl 3 ) δ 169.9, 135.6, 128.6, 128.3, 128.2, 87.0 (d, J = 167.2 Hz), 66.6, 41.9 (d, J = 24.0 Hz), 20.8 (d, J = 22.3 Hz) ; 19 F NMR (376 MHz, CDCl 3 ) δ -172.54 (ddqd, J = 47.6, 28.3, 23.7, 14.2 Hz) ; MS(ESI) calcd for C 11 H 13 FO 2 Na (M+Na) + 219.1, found 219.1.
3-Fluoro-3-methylbutanoic acid (14).
S 10 Prepared from isovaleric acid (30.6 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (15 h 
4-Fluorocycloheptan-1-one (15a).
S11 Prepared from cycloheptanone (33.6 mg, 0.3 mmol, 1.5 equiv) according to the general procedure (18 h) to give 15 (72% NMR yield, β:γ = 3:4). Purified by preparative TLC (plate pretreated with ammonium (7.0 M in methanol, 1 mL) in hexane (50 mL)) (20% ethyl acetate/hexanes), and concentrated by rotary evaporator at ca. 100 mm Hg to give 15a (9.1 mg, 35% yield).
1 H NMR (400 MHz, C 6 D 6 ) δ 4.13 (ddddd, J = 46.1, 7.8, 5.5, 2.8, 2.8 Hz, 1H), 2.37 (ddt, J = 15.3, 10.1, 1.9 Hz, 1H), 1.98 (dt, J = 8.6, 4.0 Hz, 2H), 1.88 (ddd, J = 15.3, 9 .6, 2.6 Hz, 1H), 1.22-1.56 (m, 5H) S19 3H); 13 C NMR (100 MHz, CDCl 3 ) δ 167.3, 166.6 (d, J = 10.5 Hz), 134.3, 131.6, 123.7, 95.6 (d, J = 172.9 Hz) 
1-(2-Fluoropropan
